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(54) SOLID POLYMER TYPE FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid polymer 
type fuel cell in which an oxygen reduction reaction 
over-voltage in a cathode is fully reduced, generating of 
flooding is fully prevented and high and stable cell output 
can be obtained from an early stage of starting over a 
long period of time. 

SOLUTION: The fuel cell FC has an anode 8, a cathode 
5, and a polymer electrolyte membrane PEM arranged 
between the anode and the cathode. Furthermore, the 
cathode is equipped with a gas diffusion layer 4, and a 
catalyst layer 1 and a catalyst layer 2 which are 
arranged between the gas diffusion layer and the 
polymer electrolyte membrane. A specific resistance of a 
per- fluorocarbon polymer having sulfonic group 
contained in the catalyst layer 1 is 13 Ocm or less, and 
a specific resistance of a per-fluorocarbon polymer 
having sulfonic group contained in the catalyst layer 2 is 
larger than 13 Ocm. 
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[ooo6]-en, mwMft^mm^mmw&m 
wrs- FHfS^'xiorm^eft, fa 

y:sm^©ltK^W#x^y ~ FJKl£#* tbxm^ 
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[0 0 2 6] ISlftFCO^V-KMMSii, 

(5) SK^«flBSJ&MBC4Hl6J»ittS. *V- 
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[0 0 2 9 ] ccr, ftBiB l *©*», -fftfc^ ft 
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*l^»)l«MI2 #©*»{CJtiKLT4>«-C£> 5 , M 

m 1 «im2a©j^tt$iM.*!^i3tti>. *k 

^a^fccfc 9 K, — jRKJtffltK©/h3 & X 

- 7 ;!/ * n * - jj< > M^ft B-e ©^s*s|E#f JK < ft 6 ifi , 

±IE<cfll**6W9iH 1 K*jc»r{iifc^i©^$ftx^ 

rt©^xffi»tt(c^:*ft3t»«*fc*ft<.». b^fe, » 
p e Mfiff r » * y - f 3 *> h r s - F 8 
^©;K©iiS^i6^ig«!^ 4 1 h aatft* t> * § fc», 

S 6 (Cgp*©fiffl««» 3 n-5 C 4 ft 6 . 
[0 0 3 0]-*. ft^Ji 2 iCfc^t tSMMW 2 Kib« 
0 T ttaSRffl** ft x A* yWM.^— y)i*ujj*~tfy 
M^-ft^^WS-ii-CfcD, c©<fc5ftx;l/^>KSA- 
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«-T-5C4*5-Ct6„ «©fcfe, 77 7f^» 

#(+^^©±3*1*©^ E£4 UTjtM 1 ic*J^-C» 

[ o o 3 1 ] ttc mmmm.mmm 2 K^wsns 

M--7;uto*-^y«^f*4 Lttt, f- fyyfrtu 
x^U>(C»^<*^*ti<bCF l = CF- (0CF 2 C 

FZ) B -o p - (cf.) „-so 3 Hra3n^y;^ 
atr^;Kb^iKS-^<S'^Wi (^cp, m{J0-3© 
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nr^Tfeiu. [0037] kk. M^iJiisMM2©^ti-e-n(c 
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JIW (OT, m e q . /g t*&) Vb&ctim* b 0 Kjfcfr:TSI6ItJ: 0 &m©?»***tf ft«, 

l«ll«2(CttttffiK#l 3QcmJ:9 6*:* ©»cf5#^#^.(c< c©gglU: < 

«c^A*>w&»'C-7**a*-jK>*^**|Kfl9 i r * £ffl?Lrt©:tf*»Wl|W3*iS. ch(i, fm&T-t 
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*©A R #1. 0-1. 6S'J31/gl2 [0 03 8 ]^F»WftJ:i). «fW©5H^-o©« 

<9«fli («T\ m e q . /gitS) zbtmtz. ^hWimtX^cMit 3 WBiTOMTfr 

[0034] 9 fc. ~«{CX^*>gBH * ttiWlfi»0. 0 5jtmggt* 

'^-7^*a*-iK>S^ttA R *J^*Wi£m^ S„ Uc#^T. «L©?LS^C©2fg«±©0. u 

XW>»^7WP*-#>1^ m<fc ^tftk©©^^^ tmotfXfr?- & 

*<■&£. A,©ffi#l. Omeq. /e*»4ft* **at>©£#*.6*i*. JiTF©I&BJ{ttei,>T 

A«©«*41. 6meq. /gfcjfi g|5j £(,o. ft^Jl 1 SCK«iJI2iC^S^^W 

**i v ***>»<-7**n*;.-#>*£fl3|i© »m©M?L«fR«JJe©«IB£1-«c4r. ftttm 

* >&»«©*«#***; l . mm i s^im 2 k i 2 k**w z>m&* otfmmtz+mc 

S. *fc. A.©«*. ±B4H«©«U&&>&. 1. 1 [0 03 9]MSIIilSO £ «ia2fcfc^i^xtS;W 

-1. 4meq. /g T*&S C tifi*. WZ U>. mmomimHifi, 0. 4mL/smit£lt, 

[ 0 0 3 5 ] jgfc, ift^«ft?«HP E M©iffl»K£l£ 1 &Cft**ffll 2 KfeWaK6#*©#Xjg^fe* 

&9t8Rt&fin>*&t, *©5afr!^ h©»&©* «^FC*iSWijfs»afii««:*j^rf^tt3-&5J»^, g 

l >«««c-BWcKlS#**{l8& UfS&lStfxIISM 40 jfc? ^ h ^©Ki&#* ©+#ftf;WBf| ± ft r> «ifetB 

£©««*&*£*«£ <gfckLT7S ^ffiTLTL*9«ffl#*S. C©#X»?t 

0 tfm«Tt?*£C£##*U>. M^l©)S »©a«W§t®^#U<ffiTT-5££ feK^t>f5*ffi 

L*^f^^t<fts„ ttc, mM*DB&te±8& wmom^mmu, ±iztmm®m&frh, 0. 4- 

[ o o 3 6 ] * fc, i {c+^ftsjs^'x %{m l [ o o 4 o j * fc. AM i Rvmm 2 ©-en-entc 

i#s ^xffi; wmmm & tmmm 3 ^*©j»^^ *t* s^w?L§»K*fi- s **xffi»^?ii®«p©»L§ 

r^ic*«sn&»K^©7K%»c»*j;<»7K-rs so moma. 50-75 vol. «r**ci*t»*L 
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«©»&#, 50vol. , mm 1 R 
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rr * 1 1 & «: 7-a h >tssHB^©*t**Mi o < a* < 
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T«, 3/trl/F, £PA, ~v>r)V, ft 
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[0 04 3] c<D&&&&mi9aa&tzm®&&t& 

BMfc1&, 5f®fS, Wfcfctt 
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- F 8tC*5W^7K*WtK)S©3i«ffW#mfc/h§^fc 
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50 [0 0 5 1 ] #(C, M«g?rff^Lfc»^«»K)iP 
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[ 0 0 5 3 ] JK±, ^i©»a4»f5I{COl^|f 

©r»&©, 

[0054] ±f3©m6»^{c4s^rw > m 
©fc&MI»&WT£#y- F^fMt/cHftif^MJi 

[0055] £©»£«:«, a^cDMMWK-en-e^ 
#3 ftr © * >s®y<- 7 a # - ^>a-^f* 

xmai>x^< xs'icftix^&ctififtt u>. c© 
J; 5 k, *rtgg©M^Ji^6«^sp©MiijiK^wr-e 
ft-eft©j«ji <£© x ;u * >ii;i- ? a, * n * - # > 

[ 0 0 5 6 ] tit, ±KOSH«(?«K*j|,»Ttt. MiHz 

^©*©*^4WT41#W^a«m*«iK:-3C»rtt 
38 Lfc# % *!Sa^©ilftli^®M4*rtk«cnK|®^ 
3ft 5 & ©?«& < 4 Jjtttfeju&iSRfMi 0fc©fct9>§ 

[0 0 5 7 ] UK, ±K©*Mt»||{C*»«,»r«, Ijiffi-fe 

*l%^©ll#;Si^Sj^|4^ tt e ft tc|Hj£ § ft S & © 

m«, J; 0 7 v - F £ #y- f i 5 , 
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**ft*ft**HFWKIIfc^3'£?\ i*^*8?ff 

»c*f o -t 7 y - f i *y - f t mmfti-mmm 
mm a. m^mmwmcmz rs-vtuv- 
?t®*h*h<Dmmim>mLtsiZ>&w bx, 
if ^mmwm^r y - f £ # v - f £ ?iwj#> <?©-^ 

[0 05 8] IK, ±IB©^W»fc^r«, 7J- 
[0 05 9 ] 

f«^M»4««!©F^£HKf| b < * 

*>\ «T{c^-r*»MSD f Jt^©H#ift^^[j^« 
^ico^r, ^y-F©M«g©^3S©#m^-ry^ 

4 o mm%mmm-*;>m&T- 1 . 4 g ^ ibgtt 

^8. 5 2 cm^5X^>ii;^ 7 *to*-# 
>«^©6%x5ry-;t,^i 0 g^tC^lfeStt, 1 

W^^BilT, tM8R*14. 4 Q c m.X$> 

30 WiWi^^y>^A<fcra»©a^©«%iw!ioft:. 

[00 6 0] *(c. #y- ¥(Oiimmt bX, Mik 
tt*-^'yyax («,m«) t«Wctt*->Jf>lteai 
(*-^>y-5-^£PTFE©ti^) -cgit©iy c 

(B D a B « : 7 u 5 *>hr. mmtm. a«= 1 . 1 

Omeq. /g, |gSMW5 0. 0 urn) *mMbtc 0 
m.7;- F£0T, rtrjR©*f^J£|St«ffi (ffAg : E 
LAT, E-TEKtti^, e#©ffi}f«;0. 5mg/ 
to cm', 40 0 Mm) imMbft. 

[0 0 6 1 ] ^{C, »*«Jiff^ffl©»W^^>^B 
*±IH* -#>^a^ ©»7|ctt ^ >tfcRMH<cJ|J* 
*58 wm£&S«fc^{cl@^LTl!:«3-e'C^ffi;* 
®ffliJ©«l£L/c 0 ^K, *<D±.icmimB&H>9 

•iir^^*^»MW©Mli(i£ t^yf£K*«^f^ 
b/c 0 ^k, ffSlfc^ffliitt, 7.y-F 4 *y 
- FifefC, WMSII**2 5 cm 1 £^§0:5 fcW 

0 [006 2] ±m<D£>!>bCbX{mbtc, 7y-F. * 
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ate ccx\ imbtctiv-Fmtfmfommic^ 

X, mt%$tltcQ&<D&lZ0. 5mg/cm 2 X$><0, 

WM<D±immm^Mt6m^t7 o v 0 1 . %x*h~> io 

(»W2 RO'ifcWJ 1 - 4 ) 5M\ mw -y > >? 
lQcm, 7. OQcm, 1.2. 5 Q c mr&SX^* 

jfiffl 1 4|al«K LTi? 1 Kifrr#y- FftkftUf 

[mmmm^±3&ow&w 1 s^'2 . jtsnw 1 ~4 © 
(«s • wsg&m tc-b^b-zzmbxM 20 

ttK. FK4 0 0LaO t EX7 5 0L) *m>'C*l/> 
h -T > £ 7 7* cfc 3S?tf!#ttt«£lT o fc„ jUJ^fe 

mt. ^mmxnmt) ; 0 . 1 5 mp a (»#e#) , 

Sm^ADffi*; 0. 15 MP a (Ifi^E*) . iJS-fe 

•fe^o^wtitco 1000 mm.t>tchwm.\tm\% 
[0063] cct a i fc^-r mtt«r©M@is«E© 

tftt (5) *C*Sti**y-K©SBSW¥«tt«UC* 

s t is (D£$mimm<Dj: * $ bx u § 4 
5©-e, ##j5£i2^©fHttiir©ifla{s«E©fi[%it««- 

* C 4 «fc 0 . ( 5 ) S©W«S)«K * § 4 * © 
8£*SSKJ£©»lE©*t § *IWtS C tWXZ 

ho ttc mmm: 1. oA/cm'KfcwaiSfflffl 

«E©ffl*»6», KSlSO'^a h >©tffflfN8©]fti 40 

cra:t>fecn6©iMei«E) *^««fconfflw& 

f»*fr (Wt6«E&#) ©Tt©®mE©^t§4l¥ 

[0 0 6 4] fcfc, aiKfc^TY-XOHl*. 
Jft*WT5*y- K©*WWK*»W*, #X«RIWW© 

*'>*^f*©lhffitaY4i«^«f5?»)iffliJ©MliJlK^ 
©£bffiKX4©g*ijs?„ *fc, AV©tf«, jBH^ffl 
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(«fflffl*E) 4, 1 0 0 0l^8&ft©&gt£fe;l/© 
WME 4 ©****"$". 
[0 06 5] 
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